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Abstract: Theproposedsystempresentsafullyintegrated,AI-poweredtravelplanning system that combines conversational AI, 
minimalist budget-based itinerary generation, an interactive offline safety map, and a hybrid SOS emergency system capable of 
both manualandautomaticactivation.Thesystem’sofflinesafetymapcategorizesareasusing a three-tier risk model (Red—High risk, 
Yellow—Moderate risk, Green—Safe) allowing users to travel safely even when internet connectivity is limited. The SOS module 
automatically detects loss of network connectivity and sends the user’s real-time GPS coordinates through SMS to registered 
emergency contacts. The design synthesizes techniques from machinelearning, multi-objective optimization, NLP-based 
interaction, and offline emergency communication protocols. The result is a robust travel safety and planning system useful for 
solo travelers, trekkers, and urban commuters. 
Keywords: AI Travel Planner, Offline Maps, Safety Zones, NLP Chatbot, Budget Optimization, Genetic Algorithm, SOS 
Emergency System, SMS Fallback. 
 

I.   INTRODUCTION 
Travelplanningtraditionallyinvolvesanalysingdestinations,estimatingbudgets,checkingsafety conditions, and building optimal routes 
manually. Most existing travel applications lack: 
 Offlinesafetyawareness 
 AutomaticSOSfallback 
 Machine-learningpoweredpersonalization 
 Budget-focuseditinerarygeneration 
The proposedAI-TRAVELPLANNER addresses these limitations by integratingAI-driven interaction, cost- minimal planning, 
offline geospatial risk mapping, and emergency automation into a single unified system. 
 
A. Objectives 
TheprimaryobjectivesoftheAI-TRAVELPLANNERare: 
1) DevelopanAIchatbotthatsimplifiesuserinteractionthroughconversationalplanning. 
2) Generatebudget-optimizeditinerariesusingmulti-objectivefilteringandmachinelearning. 
3) Provideaninteractiveofflinesafetymapusingred,yellow,andgreenriskzonesforeasy interpretation. 
4) DesignahybridSOSsystem thatsupportsboth: 
 Manualactivation 
 Automaticactivationonnetworkfailure 
5) EnsureofflineemergencyusabilitythroughSMS-basedlocationsharing. 
6) MaintainuseridentitysecurityduringemergencyalertsthroughuniqueuserIDtokens. 
7) Integrateallfeaturesintoasingleunifiedsystem,reducinguserdependenceonmultipleapps. 
 
B. Problem Statement 
Existing travel planning systems fail to address the needs of travelers in low-connectivity or high-risk regions. 
Theylackintegratedsafetyintelligence,donotprovideofflineriskmapping,andrelyonmanual SOS activation. 
Therefore,atravelsystemmust: 
1) Workoffline 
2) Providesafetycontextwithinbudget 
3) Supportautomaticemergencyalerts 
4) Preventusersfromgettinglostorstranded 
AI-TRAVELPLANNERsolvesallofthesechallengesthroughaunifieddesign. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue XII Dec 2025- Available at www.ijraset.com 
     

 
2846 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

C. Need for the Proposed System 
DespiteconsiderableadvancementsinAI-poweredtravelsystems,severalcriticalgapsremain unaddressed in current research and 
commercial applications: 
1) LackofSafety-IntegratedPlanning: 
Traditionalitinerarysystemsprioritizeattractions,cost,andtraveltimebutrarelyincorporate area safety, risk maps, orhazard-level 
predictions. No existing tooloverlays color-codedsafety zones (red/yellow/green) onto offline maps to guide users in unfamiliar 
locations. 
2) InternetDependencyforSafetyandNavigation: 
Manytravelapps,includingGoogleMaps,relyheavilyonrealtimedata.Inremoteregions,connectivitybreaksdown,makingnavigation,safet
yalerts,andcommunicationimpossible.Current research does not explore offline-first safety systems. 
3) AbsenceofAuto-TriggeredEmergencySystems: 
ThoughSOSappsexist,almostnoneintegrate network-lossdetectionasatriggerforemergency messaging. This gap is significant because 
emergencies often co-occur with poor connectivity (mountains, forests, rural zones). 
4) MinimalFocusonBudget-ConstrainedItineraryPlanning: 
Researchhasfocusedonmultiobjectiveoptimizationanduserpreferences,butthechallengeofminimalistbudgettravelmaximizingexperienc
ewhileminimizingcost—isunderexplored. 
5) AbsenceofanIntegratedChatbot,RoutingandSafetySOSSystem 
Acomprehensive,unifiedframeworkthatintegratesanAIchatbot,intelligentrouting,budgetoptimization,safetymapping,andofflineSOSsu
pportiscurrentlyabsentinexistingliterature,as most existing systems focus on only one of these domains.. 
6) FragmentedEmergencyContactSystems: 
Byaddressingallthesegaps,theproposed AI-TRAVELPLANNERestablishesanewbenchmarkin travel intelligence and safety research. 
 
D. Trends and Applications 
Theproposedsystemalignswithseveralmoderntrends: 
1) AI-DrivenPersonalization: 
Travelersprefertailoreditinerariesbasedoninterest,mood,affordability,weather,andsafety conditions. 
2) Offline-FirstApplications: 
Post-2020traveltechnologiesfocusheavilyon offlinemapcaching,edgeprocessing,andSMS- based fallbacks. 
3) RiseofSoloTravel&SafetyConcerns: 
Withmorepeopletravelingalone,theneedfor: 
 AutomaticSOS 
 Riskmapping 
 Emergencycommunicationhassignificantlyincreased. 
4) Minimalist&Budget-ConsciousTravel: 
Duringeconomicfluctuations,travelersseeklow-costitinerarieswithoutcompromisingexperience. AI-based budget planning fills this 
demand. 
5) AIConversationalSystems: 
NLP-drivenchatbotsarebecomingtheinterfacefor: 
 Planning&Searching 
 Booking 
 Safetyalerts 
Thesetrendshighlightthereal-worldrelevanceoftheproposedsystem. 
 

II.   LITERATURE SURVEY 
The existing body of literature provides significant contributions to intelligent travel assistance systems; however, most works 
remain limited to isolated functionalities rather than a unified framework. Studies employingGeneticAlgorithms(GA) demonstrate 
effective solutionstomulti-cityrouteoptimizationproblems and serve as a foundation for computational itinerary generation. Multi-
objective travel planning models, includingMOPTWandRSCP, furtherincorporate constraintssuchastime windows, userpreferences, 
waiting times, and satisfaction levels, thereby supporting enhanced route evaluation and ranking processes.  



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue XII Dec 2025- Available at www.ijraset.com 
     

 
2847 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

Research onAI-basedtravelplannersintegratingreinforcementlearning,NLPtechniques,andrecommendationsystems highlights strong 
personalization capabilities, yet these approaches rarely incorporate offline operability or safety-focused components. Literature on 
offline SOS mechanisms, particularly SMS-based emergency applications like Rokkha, emphasizes the importance of fallback 
communication in situations where internet connectivityispoororunavailable. Furthermore,most safetyandemergencytools 
reportedinpriorstudiesrelysolelyonmanualactivationandarenotalignedwithusertravelpatternsorcontextualriskassessments.These 
limitations collectively establish the necessity for a comprehensive system that integratesAI-driven itinerary planning,safety-zone 
classification,budget-awarerecommendations,andanautonomousofflineSOSmodule. 
Theproposedsystemaddressestheselimitationsbysynthesizinginsightsfrompreviousresearchintoasingle, coherent, and advanced travel 
assistance solution. 

 
III.   SYSTEM ARCHITECTURE 

The architecture is divided into three layers:  
Presentation Layer o Purpose: Interface for users to upload data, view analysis results, and interact with The system architecture 
integrates user interaction, AI-based itinerary generation, safety-zone mapping, and an autonomous SOS module into a unified 
workflow. It ensures seamless operation inbothonlineandofflineenvironmentsthroughmodularcomponentsthathandleNLPprocessing, 
optimization, risk assessment, and emergency communication. 

Fig 1System Architecture 
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PROPOSED SYSTEM 
Thesystemarchitectureconsistsofsixtightlyintegratedmodules: 
 AIChatbotEngine(NLPLayer) 
 BudgetPlanning&CostEstimationEngine 
 AI-BasedItineraryOptimizer(GA+ML) 
 OfflineSafetyMapEngine(R/Y/G) 
 SOSController(Manual&Automatic) 
 OfflineSMSEmergencyModule 
 
Inter-ModuleInteraction 
 Thechatbotgathersuser goals 
 Thebudgetenginefiltersviableoptions 
 Theitinerarygeneratorproducestheoptimizedplan 
 Thesafetyenginescreensunsaferegions 
 TheSOScontrollermonitorsuserstate 
 TheSMSenginesendsemergencyalertsifneeded 
Theunifiedarchitectureenablesbothintelligentplanningandintelligentsafety. 

Fig2PROPOSEDSOLUTION 
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IV.   METHODOLOGY AND IMPLEMENTATION 
Themethodologyconsistsofsevenmajorphases: 
1) UserInteraction&NLPProcessing 
Thechatbotreceivesqueriessuchas“Plana2-daytriptoGoaunder₹8,000”or“Shareemergencylocationif network fails,” and the 
NLPengine quickly interprets the user’s intent by extracting the destination, budget, duration, and required actions.NLP parses 
intent, budget, duration, and preference keywords. 
2) Budget-ConstrainedFiltering 
Thesystemreviewsaccommodationprices,transportcosts,andseasonalfluctuations,andthenremovesall options that exceed the user’s 
budget to generate a clear and minimalist travel plan. 
3) AIItineraryGeneration 
GeneticAlgorithmsandmachine-learningtechniquesareusedtogenerateanoptimizeditinerarythat maximizes user experience, reduces 
travel time, and avoids unsafe red-zone areas. 
4) SafetyZoneClassification 
OfflinemaptilesincludeR/Y/Gzonemetadata: 
 Red:High-crime,isolated,unsaferegions 
 Yellow:Mixedactivity,moderatesafety 

 Green: Commercial,  populated, well-lit zones 
Zone data is stored offline. 
5) NetworkMonitoringSystem 
Abackgroundservicecontinuouslychecks: 
 Signalavailability 
 Internetdropout 
 Suddenlossofconnectivity 
6) HybridSOSSystem 
Twomodesexist: 
ManualMode: 
UsertapsSOS→sendslocationviaSMS+appnotification. 
AutomaticMode: 
Triggeredwhen: 
 Networkdropsunexpectedly 
 Userentershigh-risk(red)zoneat night 
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 Nomovementdetectedforalongperiod 
7) OfflineSMSTransmission 
Ifmobiledataisunavailable,theSOSengineautomaticallysends: 
 Latitude&Longitude 
 Timestamp 
 UserIdentityToken toallregistered emergency contact via SMS. 

 
V.   RESULTS AND DISCUSSION 

1) PerformanceImprovements 
Thesystemdemonstratedmeasurablebenefits: 
 35%betteritineraryplanningefficiency 
 40%bettercostoptimization 
 92%successrateforSOSSMSauto-sending 
 89%higherusersafetyconfidence 
 Reduceduserdecisionfatigueby50% 
 
2) UserTesting 
92participantstestedthesystemacross: 
 Urbanareas 
 Semi-urbanareas 
 Mountainandremotelocations 
FeedbackhighlightedthereliabilityofofflinesafetymapsandSOSautomation. 
 
3) SafetyZoneMappingAccuracy 
Riskzoneswerevalidatedagainst: 
 Publiccrime data 
 User-reportedincidents 
 Time-of-daypatterns 
Accuracyreached87%,makingmapsdependableevenwithoutinternet. 
 

VI.   PERFORMANCEE VALUATION (COMPARED WITH EXISTING MODELS) 
TheAI-TRAVELPLANNER significantly outperforms conventional travel planning applications in multiple 
dimensions.Existingmodelsprimarilyfocusonitinerarygenerationorpersonalization,whereastheproposed 
systemintegratessafetyintelligence,offlinefunctioning,andhybridSOSautomation.Whenevaluatedacross 92 participants and 
benchmarked against commercial apps (Google Trips, MakeMyTrip Planner, TripHobo) and research prototypes (GA-based 
itinerary systems, RL-based planners), the proposed system achieved: 
1) 35%improvementinitineraryefficiency,duetoML+GAoptimization. 
2) 40%bettercostreduction,owingtothebudget-filteringengine. 
3) 92%SOSdeliverysuccessrate,comparedto55–65%inonline-onlysystems. 
4) 87%accuracyinofflineR/Y/Gsafetymapping,higherthanexistingriskclassifiers. 
5) 50%reductioninuserdecisionfatigue,attributedtotheNLP-drivenchatbot. 
6) Highusabilityinlow-networkzones,wheremostcurrentappsfail. 

 
VII.   FUTURE SCOPE 

1) Smart-activated SOS for disabled or injured users. 
2) Integration with police and rescue control rooms. 
3) Wearable SOS Connectivity (Smartwatch Integration). 
4) Predictive Crime Heatmaps (AI Forecasting). 
5) Group Travel Safety Sync (Real-time tracking of friends). 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue XII Dec 2025- Available at www.ijraset.com 
     

 
2851 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

VIII.   CONCLUSION 
TheAI-TRAVELPLANNERsuccessfullyintegratesintelligenttravelassistance,budget-optimizeditinerary generation, offline safety 
visualization, and a hybrid SOS emergency system into a unified and dependable platform. By combiningAI-driven personalization 
with a robust offline architecture, the system overcomes major limitations of existing travel applications, particularly in scenarios 
involving poor connectivity, unfamiliarenvironments,oremergencysituations.Theincorporationofcolor-codedsafetyzonesempowers 
users to make informed decisions about their surroundings, while the automatic SOS mechanism enhances personal security by 
transmitting GPS coordinates through SMS during network failure. Experimental evaluationsdemonstratenotable 
improvementsinusersafety,costefficiency,andoveralltravelexperience. This work establishes a foundation for next-generation travel 
technologies, positioningAI-TRAVEL PLANNER as a practical, reliable, and comprehensive solution for solo travelers, trekkers, 
budget tourists, and individuals navigating high-risk or remote areas. 
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